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cWtM Tjt?r w^f^ ^rsrfw ^<ffp c<f^ w<h, to^r^f sl^a 

W^TH >1<KbG?J ^5 Sptf I <\<*\w, £TT^1w ^twa" ^ l^fvs Wt^ 

4<#fa c^tfs wf^T 1 ^ iwfca, CT'^rtw irfwfFs ^w 2|f%*iHc<M "*#5s 

f^l^lw?i wpi 1w ^-ft^tpra' f^f^t l^lto" 'irsr^ ^fcrFltwfw ^fl«jcw ^sf^fasi 
■srt^p^ >icb\s«i cW?t Rcim csm^ ¥f^s ^ ^<f^K f^r^i^rt^i ^-^R%r 

y *lScJi Sj^- -jiiaj 1 r o j ^jJlScJi ^1 
f^w, c^K i^w^ <siw ^s^w^ l^fw (^tM ^tsl^iw i1%c#f^ ^w^t ^s^f?r ^r(% 

C^tW I^SW ^T1^ ^S 9 ^, $?F ^ ^®r«iW?l ^"?Tt^ WsffW^ 2}1%Wff^st, SJ^W 

^ *k?im<i c^twt a^t" www ^tw^ ftvoirr wnt^s ^R<^ ^ Rosrot<ic4 ^iw^ 
f^T'iw, 1w c^w o^^^n^Tl: ^t, ^ f^c^ R<i«<i 

gpjf ttC?r- #t ^I^T ^ ^K5>st?r ^tW W ^W WMOT ? ^ot ^Tf 

a^rrfw^ wt^st ^^^s wfr^ "sr^r^ ww\"$ c$c^\ ^ «tm a$&$ c?&f$ 
ttw =rr c^"; *rN3Ht?r w(wt c^twt ^ft^a <?^i 1w w ^rf, "sr^p ^-^w ^ft 5 !^ f^w 

^*rf|t% -ft <F*$ Wtf £t%^ CB^Tt to" to" f^SM^Tt^ 2K#Sf%M ^^<l 
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t%&, Wt^T >\HS.*& <[^s Iwra ^TRCW C#5%>f ( ofHTC^IKfl 4^ 

(Jft^Ri "SR/TfWffl %?T <?f*R, %^ #R3> "*TR5 C^Tfa ^1^? ^lOt-sl <F«rRt^R RWJW #t? 
#1" (SHJ WCTH W^-^TW'S, ^5^? C^H RtH^i ^RCW ^R/TRRffl WTWt ^"RW^ 
^wsr-c^rt^UvspT^ <?fnbt ^r?t<t w<R^ <^w?r ^p?? <?fr RtHc>r wr vsR?r 

T%5t 3RTsr t%^? "*rR5 ^ g<]<kms. ? 1% to" T%<R WPTC^? "STRT^R ^ WCB^T" <U«VS|, 

vtuvs u^-rs^s ^j^rt^rMt, wr?r sw^r «^ii>^t HIM "*tr ^igf^s 

^Rre ^r ^rrc^r Iwr c*i^r "strttr 4^ ^wt, r?r Rw^ ^rR5 ^aR 

#R?/R ^RRlW 'Q^p R^?T R,C>IW ^FR RF*R^ ^TRl^l 

fR>R <mg^$ ^?r, ic f^-<i'vrc?i ^trtr^ R^Rf^ wRftrfRt, <u«vs>i ^ "^rt^n^s ^jsftR 
^rr «^ — ^irr ^ ^£»R^ *TRR*t « w*tt?j*r srrtsr ctsimwI: #R£r 4<f*im 
Hfrr ^trts <fc^ rrt^i *twk «r ^ ^sf^s^ rtm ^i%t *^ c twi: ^^nw 
^wtj Hfrr *rr Rgir^i "srt^w (?KR^r <[ri rf» ^r crtm nr^R sirtsr < ^R e t 
3PR^i wl^fRR eRRf^, WIWRR ^RN-^Rstf, ^lerW-sl ^ c i^tft wrt^-wrr^ Iwffw 
T%*r ^MR wsR <p-acvs) ^RfSf^c^R ^l<ic«i?i *wivofi $1>f$ (?f R^r "*rR cm?r ^nr ^rRw^ 

^Ml'QVi (TTfflM, '^fW £Rs ^Tf^TTl WT 3 ^ R»H|v|vo ft<IC>R «t^ft C^l 2(1^ 

^Tt%^ "SITM 5 ^ ^5f^ =T^J W*TH l^f^l WfWf^ ^st'WKt fPTlW ^tftW ftlTPTO W^J 

R*i?jfD<) ^rrtir f^RK i f% 1% i rtft l 1% wrffa f% ilk, 1% 1% ^i, 1% 1% 

C^fejT, 1% *Tl1W 1% W*ftf^ ^I^C^ Wf%^" #<Nl§t| Wl«TC<f?l »1<1t>l$OS ^5 ^il<^Fs, 

^ IW^f ^Tt 1%| W to» ^ W« ^1 '^BT ^ 1%^^ C«M ^ G# 

wpt^ (st^i cffct "sutt ^r, ^<p|^l«i c^T^r-^R^f^ ^^rtw <?r^ot ^ ^w^Ktir 

^TR « WC^lT^fofF^ ^^s« "STR5 "STR5 ^"itl^ >\<\fa% (TR^s FffT, 

>l*p«ivsf| IWtW WsT^ (?TR1^ ?1C?JC^I ^Tf%» ^ ^I^^IC 5 !?! R^^fc^ ^TtWt^s 

<ljfQ»<1 vbHi^ef vsl?^ ^st| WT «R ^T*R ^C?T ^ WfW 

(ttI; ^rw (?ttwR <?fh it t?T¥R c^r ^tiw, (T^tnh c^h R^hii 1w #W *w 

■srtlw 2ftt%^ t^s 1 ^ wc^i ^rt«lt d\M<s ^M^, tiw ^t 9 ^, c*iw<f 1%^RT, ^"5^ 

^R^f ^5TtT% 2f5T (7r?TR C^H *lt% fT^; ^sR llw ^f?r *tffc<T WR ^TT I <?T 
^T<f "SR^TR^ ^GT V|^|Rc^ vsR^ f^fTf <[<^ (?FR/Tf t*f^TO "STt 5 ^ C5T;^ 

WT^R?^ R*tt«T®T ^Ttll^s ®?F ^| C^R CWR^ IT CTW ^fPT #t%?T «fTC¥, W«Rt ^ «RT^ 
fU5 5ITW; ^5T^ ^C?I<1 ^sR/F Tto f*f$<ff "STR^ WSr^ ff?Ri WfsraT R®f 



3 



<^ ^gTft effect Ttif^, Rt c*tr> f^3^ ^r^s wfc <jrt ^rtrr, iwt^ <r ^% r^ 
^sRf#T =rt ^ rr^ w ^tirs; ^Rl P <s\ WlRtW<f rw C^H H«f3=TTl: Rjt 

<rrr i wRt<R<f ^R?^r Rjt 3R ^iT r^R ^ic-nhii wlRRf s|w>jc<k ^ wRt<R<f 'wlw'R* 
rrkr ^fsi W"R§R^KR<t ^%t ^ ^rt arra^i ipR r>r RfR w^tt^st (Rffw 

^T, W RCTR 1w?rT R*ill>i>R (RGT WlRC^ ^TfR<F *mR%Rf ^tRttfs, R^ C^ftRf 

WtsRC^C-ii (R?S5 RtRfRl ^RT#K Rfat*^ M IP «R*1H R<R^R ' ! ps\ FHTC^I RR 

<r^- $ ^oR^irr r*r r*pt iRfpr «nw, rr 4"*r iRi^fc><M>« (R^rt ^r ^ ^ rt?t 
^R3 RftR, ^st^T R^ ^t<R> I^RK rnr ^rr, fwiD«-Hc<]$ ^Rf ^rr?ri 4- 

*rr<t ^s^tt « ^-^f?f% rir?r (R^ <rr ru? sflwi p 4-rrct^ 

(Rr^s ^iwi^wt ^rrr ,%» i srvsr wR Rfw rir wTrc^, RR (RRctf gtf mg®t$ 
fewi R^stf^Tt^R 5 #st cslw tp 5 ^ 1 ^ Rfwr rirr - RR5 c*r ^^rtw 
Irr^ <fr, ^cu?i wiwR "*rr%kr wrir ^?r <rr, ^^rtw Rfw (RMcw ^I<h*iI*R 
^R; ^ <IRCR RjRtRR p *ttf%^i Ir*HR 3J?R^ : 

wirr w fRS^f ^ ^R^Rf'R R^ffw wtr ^tR> R^i*ioa<i f^r ^f^o w^r 

^"sr »rrf% ^rr wrfw, -sjws, ^rr nr, ^rr ^ifer^ *tt^ut?r %w ^ 

c^twr ^wt^ti ^-(TrR^ ^r<rt<f ^4^c<i^ ^wjw -srt^^s c^R-^rt- 

c^r ^»fes fNMfw^s feir^i 1w "srt^r^ w^j^ Iwt, wtw^ 

"srWtWt^t 3 ^ I^M^ ^ <pff "*flW CT, WlWi" C¥tl?Tt 1WR wtw^ 

^TfWl ^ ^4>|<^«i ^TTtct sTt^s^ ferf ^WR ^Sf "^T 

^^«ti?Tf tgf^o %rti ^l<iw<i cgr^ 5 ^ nf^f c^rl: siK^rR 

*sr£s ciw« Iw'i^M ^» *rtw wsfHT f^, , = > p¥tw f^-af^nr^ 

R^^IW-WTidnR W> ^QHt?T W£t^ (7R (R^l 

(^t?rt#R c^f-ww w#rcw ^r wr^r wRr^, c<frt "^nl^ ^^f^ifR ^tr^ 

^P^^, (R'^TR^R ^fSRtR^p?^ ^p=il^p=i ^^WtW SR^TH ttR, (?Kt "^HR, 3 ^ > f*f ^Rt RRl 
Rlltos 3l%1TPR »P¥ (R R^R^R^s ^IR^ vot "^|J-'R<[€t-W 5 1^ R^Rl WlRR^R « 
(R R'fCfR ^1t£|T5J^R RtWf #rfWT Wtt^ R^u^ (RRtRl ^-(RRtCR ^t*ft2ft^ W^. WtRtTR^ ^jt, 
(R^ RtC^ ^ ^S'lT^ RSR^Rl" C^ 9 f c 1T^ (R*Tf RtC^ ^ (RtRt, (2tWW, WlWR 1 

^^R3 RRR ^IRRR Rs^R^s RUSf ^k=T RR^T Rt?R RtRR vot ^ (RR, W ^?T, vsf iR^lR 
^R R<R R^TIR WfSR ITER WR W»t1w ^R^sRl tw WflT^ (R RRERl R^s RlRC^f, 
vof RRRiT RC 5 ^ ^fRT Rf^Rt^ ^RJ Rjt ^RC^ ^Tt I WRKRRR^ (RRR ^'(iR FTOT^ WR 

^R5T R Rt ^rfR^s WfRtW^ CB^RR ^-^R^l ^ 1%R WlRtlRRER RCTR^T WlC?l<ffD ^ RR 
^It^Rsf R(R WlRC^s RtIR ^ f^Tl ^' 5 Rf% CT#t ¥tR?R 1Rt<fc^^ ^-(^«f 

(R?R RC^a RKRl ^-C5T< ^Rt <[fe C5T^I 4-v|€r (5\*€><l ^RR^Rl: RtRCW tR^tR^tRsR R5 
^R^l RRR vsR ^ CETRR Rt CRRR^ <Tt^<r "SRR R^RI Wto <|fe ^tCBf 

Rt^lTCR WRRT (R^ RTRT, Rt ^rt^R W-CBR'^R RtRR (R^ Wt ^RtRtR (Rpt f^tRRT^tJ Rt 
WtRtTR^ C^tC^ RtRR ^RC^ ^sR ^RtR| RR £p^ ^Rt 3R, ^RiT ^T®^ tW?R "TtR ^R Rt 
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RRRstR R>?tR <fr, ^R R<fl^ ^ ^rr : "^i f$ 4"*R 4¥f& ^fw»t "*rf 

wfR>R ^RR 4*lTRt ^fRT 1%; ^CRt ^R <K?\ ^RR ^ ^Tt I Rt«R I^M^HR R^tR 

<FR R, R (RfRt R^gJ Wt R^s Rfa& ^ Wf%^p tRWRl ^R wfwvsR WKRtR> RRt 
RR, R^J R*R WKR ^R R^§JR% RTf^ Rt*tf<H^ Rt <FR vofSSRt C^CR-R^ftR^ ^fRRT^ rcr 
^SRTl W^ffS, WlRR R^§R *R (^R-(RROt?l #t ^R? #»tR FRR C^l^t ^Rf 

r<wrr? ^wfRi #RR<f r w Rffwr cwrr rr Rt«R ^ 

M0StG<1> to", vst^T "snip RRR RF® 3R C5j?f-OTW ^RRJ^ RRl (^R I'fcici* ^RRPS, 

rrtir rrfo <^st <r rrir #^ <^c?ic^ Wtf i "snip rrr3 v»r ^rrr stt^ ^fasf Irriw 
rrc^ c^rr^krs Rff^R ^R*ug^?i ^srri Rv§j-*RRfr rrr vsT^ ftosrsi ^ ^r R ^r <r rrr 

\afR> 4RRT RR >1>ll«1^tR Sil^ln RR 3R RR R^|R *R (RRR "«R CUR R^tRRl; 

w#f£ rrr; v\<i host* ^rf%^$R rm rrr R r^r^ i wr^t crcr rr ^r - r^§r *r 
wirm<j# #Nr 4 R*r1I5 rirrr ^^R>?i wR£» wte^s ^rlwti 

WRCR R^|R *R RtRR RR«T ^Hll^s ^R voRR RR^s§ (R l^iR^o 3R ^Tt, WR RR WR-4<F WRC^s, 
^-^jfiS WRRRR <p<\(.<?\ (^{RRCRR RRRR> ^RRPS, RR, Hg®t?I 'RR't'RR ^RRFS, f*kil$ ^R#^a 

rrc&r Rf*r, "^ih #t ^w? ^^t^rtu" wfl^ ^r^i 

^RJ^^ #RW "^T WsiK ^RT?T ^c«i<P (^1*f ^T®^, ^G14> C^f% 'S^?^! ^~ 

wsrH wiwt^ "srt^-CT (Sj^ *rffw ^rsitfw-^T c<ivii<^vii 

^8T-'*tWet-#^ ^fc¥ ^'^»tW >IC-vr^ ^"l £tf^ ^ " srt ^ 

WR vsl^ <|Wf WtW ^ #»tW (7f #^T£Tf^ ^ Rvsl?j<lf^| 

"^- 9 iwtt-#^r «n^riM ws^ti wtwc^ ^^^rfte^ cs\ ^rtI: ^c^, csrc^ 

Wtf ^TtM-^i^ #iR ?ic?JCE?, #R^T ^fc¥ ilwfa s 4T^ c iT ^Nt 1^1^ W^Jl Wt>R 

twt%r ^p 3 ^ 1%| wtr^rt ^r (?Kr wr*rt<f ^ij ^ 

*lfR ^fe^t 5 !^ W^RT ^RT C^f^ ill^'R WRR« #1" WU3 WPTW WNT^s ^R? 4-2f^ 
^v»tW Rf^ ^R ^?R?st ^ " 5 'H^I: HC«TC<P ^R SlT^I 1^ ^ "T^T #^R<f "Sp«IT^% 

^Ds ^R i£| ^>5JTR R^f ^R ^stW^ 5jlC?J?l "srf^^R ^-R^N^^^T^R^R ITO^TtWl 
(R-^J% 'RRft #RiT R 535 ^ W^R, ^#vo «R, (R ^sR WtWC^ ^-^1^ gJRtcf <RR Rt^ (R 
(R IWtR 1%^R RfR<§Rl ^ ^^ff%WtR (^»R (R*ftR ^IW^ I^C^ ^-<l*l?jfD<1 R^¥ ^tWsf 
WtR^R R^ ^?TI (RR^Tt WtWl^ ^t'WlRt Rt^'Q ^RSf^sR^ WtRtWR WT^R (R^^f^T, 
1%R RST£f ^^Mt ^WR R^f^R ^R Rc?JC^«i RtC^ C^R l^l^ll R^R RfWst 

WtRtWR <[^s R5>Sf ^?J"I ^R RR ^RR<F R^l W(R{R ^-"SR]R^ R*TtR f ^ ^rfTo 

aR)RRvs ^RC^ *RRff W^TC^ WR|f%-£R^%l W^RR f^T WtRR *tftTR^ (R ^R^t-WR^T %T, 
W5ftW ^sf ^ lR<livsvs ^R *tW R^R ^RC^, C<1WC^I WlRR Rt^RR ^ ^l1%-RRRj 

(Tl^i *RT«f (RW Rt "STt^^ ^R ■STt^iRR WR^1% siR^ ^Rl Rtv^T£5<f Rt^R ^IR itlWf 
W#T ^(R ""IW R^R <ufec^ ^IR"^ ^?TI '^JTRT C5H?«f (R'Tt RU" ^ ^"^R RlRRJ 1Rf<f (RIR 

«® R?T Rt^R IR^ ^"SR R^Tt Rf Sjl^R^ ^-^^Mte^ ^f5r^l WlRtCR 

*|fk<R W?,*RR5 Rt ^v»J« ^5 'RRt'^R WR4R ^-^5 ^!R RR" v©T ^:^RR "STt^RR WR^t% 

ifRcf ^RC^-IRfR <|Wf RT WlRR (R^HRt RRR ^1 ^-^^f^fos F^RR Rt^R^ ^Rs§ 

^R^ 'RRt'^ Rt ^1%^s ^R "STt^RR ?PT ^RR ^TR ^R « ^RSr=R R*ftR^R 

^R SNIR Rl%^ WR^tR, Rt ^RT 2}%RR IR 6 !^ Rt^R^ *lftRR W?S*fl WRtl^R "^|R *R 
RttRR , RRt ( 3R¥5 Rt^R-srRci ^f%R IWl WRR R*R g§R ^R ^R Rsr# 
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aR><is>?i wnrat ciR, ^iKt c*fh^2ft$ ^r, ^^f^ffa ^i^ikwj f^fe "srtwsf 
iwi <^*ra ctl^p wtwi c^«nw fiM >i<[ost?i "srt^rff^ ct^ITw c^kt 

^ "*rf?r, wt <Fcm 1w i^tt wi^fa ^ft «<f ^?r, ^ ^htt, 

vasfa Wt^fR Sffaw SfM ftRR WtW, #fW ^ ^vsf^T Tft %T ^oi fcrfaw WRIR^S 

>ic*n^ ^^J^s WH?T CT, wt^raT ^fe^GIc^ *tftft ^WtMwtR wlwic^ 

%t *n?&, "srtfik f^H ^ ^fi% >i<iR^ w^th ^f5Mi wrsrar 

4<P?f W=Wt^ "5Tt^5 C^=T UC=T IWC^, f&Wf^ 3J?T "*flt^l F^RH *|ffa 

w ^rt^i v\<i ^rsr® <?fNM, "*tt%^ f^st*fa ^rft^i ^tc^ to ^t*tt %?r (Sict 

^rft^ 5 ^fN 1 Tsrrf^s ^s^, ^'f^r ^rt c<icvo^ RR5^ w?*f f^l^ 

®tPici?i ^Tc«r fsn?«t "?]T^i "^t^ ^st?T *tftft wfwi w=TWf^ "^rt^w^ ^^»tW RoC*!^ 

1%^ ^ir<r? ^ <?r ^ ^t^r c&h cy^m <[^» imrt «mm wt^r wfw 

*lffW <ttF>\ ^R-^sW-'PT^H W^ltlt^ ^stW ^R "^s, to=Tl W$ "srt^ 

*rlk wf%-^5 lHvo #Wt^ (Living Cell) I "srt^WR 'tffer C^tWR 
wtgft Trt 1^%?.- ^ ^c5?ri wrsrtwR *iftft f^f%?, I^m, w^nt itfwffw 

c^n «^tf% wrsrtwR <Ffc§T<f ^^tsrj", i^i&^r ^rj", *^??T£rt^ 3sri , «nwH "srtwr wrsiRf 
^#^=1 «n1%i RR^ri 2f¥t^ c^tw^ <?r?r w^£Tt^ c^twR wr^^r t'K 

1R ^T5T£f *tft^ ^4 "T^T *tlte fft#s ^?T| 
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